PET- and MRI-based assessment of glucose utilization, dopamine receptor binding, and hemodynamic changes after lesions to the caudate-putamen in primates.
In vivo physiological changes associated with striatal pathology were determined by measurement of glucose utilization, binding to D1 receptors and dopamine reuptake sites, regional blood flow, and behavior before and after unilateral quinolinate infusions into caudate-putamen in three nonhuman primates (Macaca fascicularis and Macaca mulatta). Following the quinolinate lesion, symptoms similar to those of Huntington's disease could be induced by dopamine agonist treatment. In addition, all animals showed a long-term decrease in glucose utilization in the caudate by [19F]fluoro-2-deoxy-D-glucose positron emission tomography (PET). At 4-6 weeks following the lesion the average decrease in glucose utilization in the caudate-putamen was between 40 and 50% of the prelesion values in primates with large lesions. Corresponding caudate-putamen regional blood volume in these animals showed a 61 and 74% decrease as studied by magnetic resonance imaging with somewhat smaller changes observed in an index of cerebral blood flow. The caudate-putamen uptake rate constants for D1 receptors reflected neuronal loss and decreased by an average 40 and 48%, as determined by 11C-labeled Schering compound (SCH 39 166) and PET. Dopamine reuptake sites and fibers assessed by the 11C-labeled cocaine analog, WIN 35 428 compound, and PET showed a temporary decrease in areas with mild neuronal loss and a long-term decrease in striatal regions with severe destruction. These results, which were consistent with behavioral changes and neuropathology seen at postmortem examination, can be related to in vivo physiological studies of Huntington's disease patients.